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Abstract
Worldwide soy is one of the most important sources of vegetable protein and vegetable fats supplying plant. 
Soybean proteins are important both for human food and animal feed industry concentrated. In the last twenty 
years soybeans have become an irreplaceable product for the food industry. This paper presents the results of 
the production capacity, protein and oil content of 25 soybean genotypes studied in 2011-2013 at Agricultural 
Research Station Turda Development. Were calculated  the amounts of protein and oil produced by each genotype 
in part each year and averaged over three experimental years. Protein content was between 39 per cent and 43.9 
per cent and for fat percentage values  were between 18.9 per cent and 21.8 per cent. Romanian genotypes quality 
results are similar to those obtained for foreign genotypes. These genotypes can be grown in climatic conditions of 
Transylvania resulting quality for there production.
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INTRODUCTION 
Due to the fact that food and health are closely 
related it is necessary to protect human health by 
providing a diet rich in valuable nutrients in terms 
of chemical composition and food inoculated. In 
these conditions, researchers are increasingly 
interested in nutritional value and potential of 
soybean in human health (Hermansen et al., 2001). 
On the soy hoteles heading for the widest range 
of applications, from food industry as feedstock for 
bio-fuel to its use in the pharmaceutical industry. 
Introducing soybean crop on larger surfaces 
lead to improved soil fertility, due to the large 
amount of nitrogen fixed in the soil you without 
requiring efforts from farmers, improving soil 
properties. 
Preparation of production of grain protein 
content and low fat content accounting for about 
60% of the seed weight, carbohydrates (about 
35%), mineral salts (K, P, Ca) 5%, vitamins (A, 
B, B2, B6, PP ) and enzymes (lipoxidase, urease, 
lipase, amylase) (Bîtleanu et al, 1991), do valuable 
because it is very difficult or even impossible to 
find another plant that under 3-4 months to be 
able to synthesize such high amounts of valuable 
substances.
MATERIALS AND METHODS   
To determine protein content, oil and soy 
production capacity we have studied a number of 
25 Romanian and foreign genotypes aiming the 
behavior in terms of the parameters mentioned 
above in 2011-2013. At harvest was determined 
the yield in kg / ha, and protein and oil content 
was determined with the device AGRI CHECK. Data 
from notations were processed using POLIFACT.
RESULTS AND DISCUSSIONS   
Soybeans are grown at 550 north latitude 
(Moscow) to 450 south latitude (Argentina and 
Chile). This demonstrates very high capacity to 
adapt to different climate and soil conditions, but 
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Nr . 
crt.
Genotype Mean yield (kg/ha)
Mean Yield
2011-2013 (kg/ha)
Relative 
yield vs. 
control %2011 2012 2013
1. DIAMANT 2619 1180 2708 2169 000 85.6
2. PERLA 2509 1280 2553 2114 000 83.5
3. AGAT (GRANAT) 2613 901 3068 2194 000 86.6
4. SAFIR 2556 743 3176 2158 000 85.2
5. OPAL (EUGEN) 2883 1945 3325 2718 * 107.3
6. ONIX 3030 2006 3062 2699 * 106.6
7. FELIX 2686 918 3769 2458 0 97.0
8. CRUSADER 2682 1907 3363 2651 104.7
9. EVANS 2779 1497 3221 2499 98.7
10. BOLYI 44 2760 984 3064 2269 00 89.6
11. BOLYI 45 3108 1369 3318 2598 102.6
12. BOLYI 56 2836 1448 3712 2665 * 105.2
13. BOROSTYAN 3161 1820 3292 2758* 108.9
14. BOROKA 2217 1034 2673 1975 000 78.0
15. BOBITA 2985 1366 4006 2786** 110.0
16. B.S.31 3407 2543 3755 3235*** 127.7
17. ATLAS 2581 1241 3065 22960 90.6
18. T95-7641 2711 1502 3407 2540 100.3
19. T97-8532 2483 2239 3117 2613 103.2
20. T95-7531 2341 1851 3350 2514 99.3
21. T91-8136 2786 1556 3101 2481 98.0
22. T97-8474 3073 1173 3293 2513 99.2
23. T97-8025 2815 2612 3227 2885** 113.9
24. DARINA TD 3231 2407 3811 3150*** 124.4
25. T93-9100 2867 874 3410 2384 0 94.1
Mean of experimental years 2789*** 1536000 3274*** 2533 Mt 100.0
 % vs. mean of experimental 
years 110.1 60.6 129.3 100 %
Fig. 1. Thermal regime at  Turda 1 Ianuarie – 31 
Decembrie 2011-2013
Fig. 2. Pluviometric regime at Turda 1 Ianuarie – 31 
Decembrie 2011-2013
(Source: Staţia meteorologică Turda (longitudinea: 23° 47’; latitudinea 
46°35’; altitudinea 427 m)
(Source: Staţia meteorologică Turda (longitudinea: 23° 47’; latitudinea 
46°35’; altitudinea 427 m)
Tab. 1. Yield potential of soybean genotypes from CCCI (ARDS Turda 2011-2013)
DL 5% 83                   DL1% 111               DL0,1% 145
DL 5%  154                DL1% 204               DL0,1% 264
DL 5% 310                 DL1% 411               DL0,1%  530
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the best results are obtained in warm temperate 
areas with sufficient moisture and favorable soils. 
In terms of temperatures, we can say that the 
temperatures recorded in the three experimental 
years showed a slight increase compared to the 
average 55 years (Figure 1), the year 2011 was 
characterized as normal in terms of temperatures 
and the years 2012 and 2013 were dry from the 
point of view of temperatures recorded.
The precipitation recorded in the three 
experimental years were characterized as very 
dry  the year 2011 and normal the years 2012 and 
2013 (Figure 2). 
Even if 2011 was a year with drought, the 
precipitation in the months June and July resulted 
in obtaining high yields in this year.
Quantity produced with soybean increases 
from year to year with 4.8 per cent  from 1960 
and 2030 is expected to increase with 2.1 per cent 
using an analysis model, exponential with a slope 
upward. (Masuda and Goldsmith, 2008). 
Soybean average yields increase with the 
development of culture technologies, requiring 
the introduction of valuable species in terms 
of production capacity and quality. While 
environmental factors may have a negative impact 
on yields. 
Regarding yield, the 25 genotypes studied 
have the average production higher in 2011  than 
the average yield obtained in the three years, with 
significant positive differences compared with 
control (Tab. 1). In 2012, yield was lower, with 
significant negative differences compared to control 
experience. The year 2013 is characterized by high 
yield at all genotypes studied, the average yield of 
the genotypes studied was higher than average yield 
obtained in the three years study, with a significant 
positive difference compared with control. 
Nr . 
crt.
Genotype Mean yield (%)
Mean protein 
content
2011-2013 (%)
Relative 
protein 
content (%)2011 2012 2013
1. DIAMANT 43,2 41,3 42,7 42.4* 101.0
2. PERLA 42,3 41,6 43,3 42.4* 101.0
3. AGAT (GRANAT) 43,0 40,7 43,1 42.2 100.7
4. SAFIR 43,3 41,5 43,2 42.6*** 101.6
5. OPAL (EUGEN) 43,1 40,4 43,4 42.3 100.8
6. ONIX 43,8 41,4 43,9 43.0*** 102.3
7. FELIX 42,4 40,5 43,3 42.0 100.2
8. CRUSADER 42,5 40,2 42,6 41.7 99.5
9. EVANS 42,4 40,3 41,9 41.50 98.9
10. BOLYI 44 42,4 40,2 42,6 41.7 99.4
11. BOLYI 45 42,4 39,0 42,4 41.2000 98.3
12. BOLYI 56 42,1 39,6 41,3 41.0000 97.7
13. BOROSTYAN 42,7 39,9 41,7 41.400 98.7
14. BOROKA 42,0 40,5 41,6 41.3000 98.5
15. BOBITA 42,3 39,0 41,5 40.6000 96.7
16. B.S.31 42,4 40,5 42,8 41.9 99.8
17. ATLAS 42,2 40,6 42,4 41.7 99.4
18. T95-7641 43,7 40,3 43,0 42.3* 100.8
19. T97-8532 43,5 42,1 43,5 43.0*** 102.5
20. T95-7531 43,5 41,1 43,3 42.6*** 101.6
21. T91-8136 42,2 39,3 42,5 41.3000 98.5
22. T97-8474 42,7 40,3 43,1 42.00 100.1
23. T97-8025 43,4 41,7 43,3 42.8*** 102.0
24. DARINA TD 42,7 40,8 42,4 41.9 100.0
25. T93-9100 42,3 40,6 42,8 41.9 100.0
Mean of experimental years 42,7*** 40,5000 42,7*** 41.9 Mt 100.0
% vs. mean of experimental years 101,7 96,6 101,7 100 %
Tab. 2. Protein content of soybean genotypes from CCCI (ARDS Turda 2011-2013)
DL 5% 0.11                 DL1% 0.14              DL0,1% 0.18
DL 5%  0.34                DL1% 0.45              DL0,1%  0.59
DL 5% 0.53                 DL1% 0.71              DL0,1%  0.92
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Studied genotypes behavior is differently in 
the three experimental years. Lowest yield was 
recorded at the genotypes: Diamant, Pearla, Agat, 
Safir and Boroka where the average yield obtained 
in three experimental years were less than the 
average genotypes studied in three experimental 
years, with significant negative differences. 
High yields were obtained at the genotypes: 
Opal (Eugen), Onix, Bolyi 56 and Borostyan, 
with significant positive differences compared 
with control experience and positive distinct 
differences compared to control Bobita and the 
line T97-8025. 
Genotypes B.S. 31 and Darina TD have higher 
yield, the average yield in the three experimental 
years exceeded the average of the genotypes 
studied with positive significant differences 
compared with control (Tab. 1).
In industry request is for varieties with high 
yield and high protein content. Simona Garda in 
2011 after a research made at a  certain genotypes 
in seven comparative cultures demonstrated that 
there is a correlation between production capacity 
and protein content. 
The data presented in Table 2 confirms studies 
made in the year 2011. Average protein content at 
the 25 genotypes studied was higher than average 
protein content of 25 genotypes in the three years 
of experimentation, with significant positive 
differences compared with control, correlation 
between protein content and the average yield 
obtained this year were positive. In 2012, the 
protein content was lower, with significant 
negative differences and in 2013 there was a 
higher content of protein, with significant positive 
differences compared with control (Tab. 2).
The behavior of studied genotypes was 
differently in the three experimental years, in 
terms of protein content. In the case of Onix and T9-
8025 we can say that there is a direct relationship 
between production capacity and protein content. 
Average protein content obtained at these 
genotypes in three experimental years was higher, 
significant positive differences compared with 
control,  but there are genotypes that production 
was lower but with a high content of protein 
(Diamant, Perla, Safir) and genotypes productive 
but low in protein (Bolyi 56, Borostyan,Bobita).
CENAN et al
Nr. crt. Genotype
Mean Yield
2011-2013 (kg/ha)
Mean protein content
2011-2013 (%)
Mean protein 
content (kg /ha)
1. DIAMANT 2169 42.4 919.7
2. PERLA 2114 42.4 896.3
3. AGAT (GRANAT) 2194 42.2 925.9
4. SAFIR 2158 42.6 919.3
5. OPAL (EUGEN) 2718 42.3 1149.7
6. ONIX 2699 43.0 1160.6
7. FELIX 2458 42.0 1032.4
8. CRUSADER 2651 41.7 1105.5
9. EVANS 2499 41.5 1037.1
10. BOLYI 44 2269 41.7 946.2
11. BOLYI 45 2598 41.2 1070.4
12. BOLYI 56 2665 41.0 1092.7
13. BOROSTYAN 2758 41.4 1141.8
14. BOROKA 1975 41.3 815.8
15. BOBITA 2786 40.6 1131.1
16. B.S.31 3235 41.9 1355.5
17. ATLAS 2296 41.7 957.4
18. T95-7641 2540 42.3 1074.4
19. T97-8532 2613 43.0 1123.6
20. T95-7531 2514 42.6 1071.0
21. T91-8136 2481 41.3 1024.7
22. T97-8474 2513 42.0 1055.9
23. T97-8025 2885 42.8 1234.8
24. DARINA TD 3150 41.9 1319.9
25. T93-9100 2384 41.9 998.9
Tab. 3. Protein content of soybean genotypes from CCCI kg/ha 2011-2013
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As the average protein content per hectare 
in the three experimental years, we can see that 
genotypes BS 31 and Darina TD, in which the yield 
has been obtained 1355 and 1319 kg / ha, they 
had the higher amount of protein, although the 
percentage of the protein was reduced, compared 
to other genotypes studied (Onix and T97-8532 
with 43.0 per cent protein). In contrast, genotype 
Boroka, with the lowest average amount of protein, 
and the yield of 815.8 kg / ha (Tab. 3). 
The oil content is negatively correlated to the 
amount of protein (Dencesccu, 1982). As can be 
seen in Table 3, our data confirms the literature, 
in 2011 and 2013 average oil content genotypes 
studied was lower than the average oil content in 
the three experimental years, and in 2012, when 
the average protein content was lower, there was 
the highest oil content, but significant positive 
differences compared with control (Tab. 4).
Diamant and Perla varieties, production was 
low observing a lower percentage of oil in these 
genotypes in the three experimental years. The 
genotype Borostyan production was high related 
to a higher oil content, with significant positive 
differences compared with control. The negative 
correlation between protein content and oil 
content can be seen at genotypes like  T91-8136 
(low protein content - high oil content) and T95-
7531 (high-protein - low oil).
The same trend is maintained at the oil 
content, the varieties with the highest yield was 
obtained the highest amount of protein (B.S 31 and 
Darinda TD) and low amount of oil was obtained 
at  the genotype with the lowest production 
(Boroka), although this genotype obtained this 
highest average amount of oil (21.1per cent) in 
the three experimental years (Tab. 5).
Study Quality Protein and Fat in Some Romanian and Foreign Soybean Varieties
Nr . crt. Genotype Oil content  (%)
Mean oil content
2011-2013 (%)
Relative oil 
content (%)2011 2012 2013
DIAMANT 19,1 19,8 19,8 19,500 97,6
PERLA 20,4 20,3 20,0 20,2 100,9
AGAT (GRANAT) 19,6 19,6 19,5 19,500 97,7
SAFIR 19,8 19,7 20,3 19,9 99,4
OPAL (EUGEN) 19,8 19,8 20,7 20,1 100,3
ONIX 19,6 19,5 20,5 19,8 99,3
FELIX 20,2 19,5 20,4 20,0 100,0
CRUSADER 20,1 19,8 20,5 20,1 100,6
EVANS 20,0 20,2 20,6 20,2 100,1
BOLYI 44 20,2 19,9 20,5 20,2 100,8
BOLYI 45 19,8 20,1 20,2 20,0 99,9
BOLYI 56 19,5 20,1 19,9 19,8 98,9
BOROSTYAN 19,7 20,7 20,9 20,4** 101,9
BOROKA 20,5 21,8 21,2 21,1*** 105,6
BOBITA 20,2 19,5 20,2 19,9 99,7
B.S.31 20,2 19.9 20,3 20,1 100,4
ATLAS 20,1 20,0 20,5 20,2 100,8
T95-7641 19,9 20,0 20,4 20,1 100,2
T97-8532 20,0 19,6 20,0 19,8 99,1
T95-7531 19,8 19,2 20,1 19,70 98,3
T91-8136 20,4 19,8 21,1 20,4** 102,1
T97-8474 19,6 19,0 20,0 19,500 97,6
T97-8025 18,9 19,1 19,4 19,1000 95,4
DARINA TD 20,0 19,9 20,6 20,1 100,7
T93-9100 20,4 20,0 20.8 20,4* 101,8
Mean of experimental years 19,900 20,3*** 19,900 20,0 Mt 100
% vs. mean of experimental years 99,3 101,5 99,2 100
Tab. 4. Oil content of soybean genotypes from CCCI (ARDS Turda 2011-2013)
DL 5% 0.09                DL1% 0.13              DL0,1% 0.16
DL 5%  0.28               DL1% 0.37              DL0,1%  0.48
DL 5% 0.47                DL1% 0.63              DL0,1%  0.81
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CONCLUSION
Soybeans is very important crop for the 
economy because by its nature is beneficial to 
the food, pharmaceutical, animal husbandry, 
soil provides improved effect creating a natural 
symbiosis, representing a true „healing effect” to 
it; 
Technology culture and environmental factors 
influence the  soybean yield qualitatively and 
quantitatively; 
Studied soybean genotypes behaved 
differently in terms of track parameters in climatic 
conditions from ARDS Turda; 
The highest yields were recorded at BS 31 and 
Darina TD genotypes; 
Genotypes with high yield and high protein 
content were Onix and T9-8025; 
We noted genotypes: Diamant, Perla and Safir 
with low production but high protein content; 
The genotype Borostyan has high production, 
aspect correlated with a high oil content. 
Highest protein and oil content per hectare 
was obtained the genotypes BS 31 and Darina TD 
and the low amount of protein and oil at Boroka 
genotype.
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No. crt. Genotype
Mean Yield
2011-2013 (kg/ha)
Mean oil content
2011-2013 (%)
Mean oil content
(kg /ha)
1. DIAMANT 2169 19,5 422.96
2. PERLA 2114 20,2 427.03
3. AGAT (GRANAT) 2194 19,5 427.83
4. SAFIR 2158 19,9 429.44
5. OPAL (EUGEN) 2718 20,1 546.32
6. ONIX 2699 19,8 530.80
7. FELIX 2458 20,0 491.60
8. CRUSADER 2651 20,1 532.85
9. EVANS 2499 20,2 504.80
10. BOLYI 44 2269 20,2 458.34
11. BOLYI 45 2598 20,0 519.60
12. BOLYI 56 2665 19,8 527.67
13. BOROSTYAN 2758 20,4 562.63
14. BOROKA 1975 21,1 416.73
15. BOBITA 2786 19,9 554.14
16. B.S.31 3235 20,1 650.24
17. ATLAS 2296 20,2 463.79
18. T95-7641 2540 20,1 510.54
19. T97-8532 2613 19,8 517.37
20. T95-7531 2514 19,7 495.26
21. T91-8136 2481 20,4 506.12
22. T97-8474 2513 19,5 490.04
23. T97-8025 2885 19,1 551.04
24. DARINA TD 3150 20,1 633.15
25. T93-9100 2384 20,4 486.37
Tab. 5. Oil content of soybean genotypes from CCCI (ARDS Turda 2011-2013)
